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This disclosure describes a medical dilation device which m?^y j)e used to dilate ,^ 
occluded conduit, expand a stent or facihtate circumferential confonijit^^^^^^ fitting a 
tubular graft inside a vessel residing in a living organism. The dilator consists of a series 
of wires formed into a geometry that can be similar to the dilatory balloons commonly 
used for luminal dilation's in a Uving organism. 

Percutaneous Transluminal Coronary Angioplasty (PTCA) is a well known technique, 
commonly used in clinical maintenance or repair of certain fluid carrying vessels within a 
living organism. The technique requires the hydraulic expansion of a compliant balloon 
which is sited in a vessel that requires radial expansion. 

PTCA which is specific to the dilation of coronary arteries, is the technique that has been 
applied to other conduits requiring dilation. Equally, a stent used as a conduit support 
structure may be used to continually support a dilated vessel or graft, ensuring luminal 
patency of said vessel or graft. 

Stents well known in the art, are generally metal constructions with perforated walls 
that may be radially expanded when positioned in the lumen of an occluded vessel by 
placing a balloon inside a stent and inflating the balloon. This increases the diameter of 
the stent which plastically deforms due to balloon inflation. Also, the placement of grafts 
and graft-stents combinations within a natural vessel, can benefit fi-om an internally 
expanding balloon to urge the outer surface of the graft or graft-stent in intimate contact 
with the inner wall of the said vessel. 

PCTA_ balloons may be inflated with hydraulic media using pressxu-es up to 20 
Atmosphere but, the balloon dimension may be such that the force with which a balloon 
expands may be less than that required to effect suitable radial expansion. For example, in 
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the case of fibrous lesions inside a vein, the fibrous material can be tough and tenacious 
resisting dilatory efforts presented by the balloon. The force required to expand the 
lumen of a vein may be beyond the force available from an inflatable balloon. There is 
also a danger of rupture, leakage or bursting of the balloon when used at relatively high 
pressure PI. 

When dilation balloons are employed in arterial vessels, as they become fully dilated, 
blood flow in the artery is prevented or severely limited; ischemic problems may arise if 
blood flow is curtailed for extended period. This is particularly relevant for vessels 
associated directly with the cardiovascular system such as the coronary arteries. A wire- 
form balloon will not fully occlude the blood vessel; a reduction in volimietric through- 
put will occur due to the presence of both device dehvery catheter and the wire-form 
balloon but in the case of a typical coronary artery, significant blood flow, sufficient to 
limit ischemic problems are possible. 

Here presented is an improvement to the hydraulically inflated balloon. It employs direct 
mechanical connections rather than fluid pressure to expand a vessel, stent or graft or 
graft stent. 

The construction of the dilation device consists of a plurality of wires (5), or thin strips, 
preferably made from a super elastic alloy, pre-formed into a substantially ellipsoidal (7) 
shape with one end open (9) and extended (8), the other end which is the leading or 
proximal end, terminates with the plurality of wire joined together by means of welding 
(10), crimping with a bush (1 1) or binding with a suitable wire or cord (12). The wires are 
configured with suitable elastic recovery properties so that they may be deformed and 
constrained to a minimised volume for introduction and transportation within a living 
organism. This is achieved by pulling the wire-form inside a sheath (13-16). If the 
constraining influence is removed, the wires resume a shape by elastic recovery. The 
restraining mechanism is a sheath of suitable dimensions so that the wires may be drawn 
into their retaining and constraining sheath (6), by drawing them into the sheath by 
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means of small tube (20), preferably a super elastic alloy as described. The tube is 
connected to each of the terminal ends of the wire-form balloon by welding, riveting or 
hard soldering. 

Another elastically deformable wire (19), is positioned inside the tube (20) and connected 
to the leading edge of the wire-form balloon by welding, binding or by a crimped bush. 
The wire (19) can slide freely through the tube (20). 

A nominal outer envelope diameter of the wire-form assembly is established by virtue of 
the elastic shape recovery of each wire-form element. 

The imconstrained, elastic recovery of the wire-form may have sufficient hoop energy to 
effectively expand a stent or graft or natural vessel but, by utiUsing a wire to pull the end 
tip of the wire-form balloon and at the same time preventing the trailing-end of the device 
from moving, the wire-form can adopt an increase in its diametrical envelope. Equally, 
the wire-form envelope may be reduced by preventing the pulling wire (19) from moving 
while pulling the tube (20), to a pre-determined position. This enables one wire-form 
device to be used for dilation purposes within vessels of different diameters. The range 
of dilation diameters required would be from 4.0mm to 30.Qmm. 

The geometry of the wire-form balloon is preferably ellipsoidal in section although the 
shape may be configured for particular medical situations: For example, coronary 
occlusive disease which requfres dilation of the vessels to re-instate Ixmiinal patency, 
should have a nominal diameter in an adult and when in good condition of 
approximately 4.0mm. However, the length of said lesions are typically up to 20mm. A 
wire-fomi balloon for this task will be long but relatively small in diameter. Tumorous 
growth in the oesophagous which may need dilation and stent support as a palliative 
measure, requires a wire-form with a different diameter-to-length relationship. 
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A preferred embodiment of a wire-form balloon consists of a flexible tube or catheter 
(6), containing wires having a predetermined shape when imconstrained (7). Said wires 
may be drawn into said flexible tube and constrained within the volume of the sheath. 
The geometry, in plan of the wire form consists of a series of arms radiating outwards 

(4) , from the centre of the wire-form device. The number of said arms radiating outwards 
can be arranged from a minimum of two to a maximum of twenty. 

The wire-forms, preferably constructed from super-elastic shape memory alloy, such as 
nickel-titaniiuTi, or nickel-titanium-copper or nickel-titanium-copper-chromium, may be 
drawn within the limien of said sheath by means of a pulling tube (20). Elastic shape 
recovery of the wire-forms may be sxifificient to effect suitable vessel dilation; additional 
expansion may be facilitated by pulling the proximal end of the wire-form balloon, 
normal to its long axis while constraining the distal ends of the wire-forms. This expands 
the diameter of the wire-form (21), reducing its length. 

Embodiments of the present invention will now be described, by way of example, with 
reference to the accompanying drawings, in which:- 

Fig. 1. Is a schematic representation of the wire-form dilator in plan (4) and a side view 

(5) , showing the delivery catheter (6). 

Fig. 2. Shows schematically, a single wire-form element (7 - 9), wire-form deployment 
and envelope expansion mechanism, in the from of a pulling wire (19), and 
pushingXpulling tube (20). 

Fig 3. Illustrates schematically, the wire-form being drawn into its sheath or catheter. (13 
-16). 

Fig 4. Illustrates schematically, the use of the pulling wire (19), pushingXpuUing tube 
(20), to increase the wire-form envelope diameter (21) 
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